A b s t r a c t A s i m p l e m e t h o d f o r s i m u l a t i n g f a l s e a l a r m s in s i m u l a t i o n s of e l e c t r o n i c r e c e i v e r s i s d e v e l o p e d . F a l s e a l a r m s a r e an i m p o r t a n t
p a r t of e l e c t r o n i c r e c e i v e r s and p r e v i o u s l y t h e i r g e n e r a t i o n w a s c o m p u t a t i o n a l l y c o m p l e x b e c a u s e of t h e i r r a n d o m n a t u r e and v e r y s m a l l p r o b a b i l i t y of o c c u r r e n c e .
T 
In d i g i t a l t i m e -o r d e r e d s i m u l a t i o n of e l e c t r o n i c r e c e i v e r s , it m a y be d e s i r a b l e to s i m u l a t e d e t e c t i o n t h r e s h o l d c r o s s i n g s due to
f a l s e a l a r m s r a n d o m l y t h r o u g h o u t the e n t i r e run.
If a r e c e i v e r has an i d e a l v i d e o b a n d w i d t h B, then t h e r a t e of o c c u r r e n c e of i n d e p e n d e n t n o i s e s a m p l e s i s 2B, c o r r e s p o n d i n g to a v e r a g e t i m e i n t e r v a l s of 1/(2B). An i m m e d i a t e l y o b v i o u s
way to g e n e r a t e f a l s e a l a r m s i s to p i c k a r a n d o m of this paper is to describe an alternate procedure which is generally much more efficient.
Time of Occurrence of False Alarm
The approach proposed here employs the probability density function of the time between false alarms. Starting at time zero, a draw is made from an appropriate density function to determine the time of the first false alarm.
At the time determined in the first draw, a false alarm is generated and a draw is made. This procedure is continued through the
The derivation of the procedure is entire run.
as follows:
Let p = probability of false alarm during single time increment and q = 1 -p.
Then if a trial is considered to have occurred at each time slot (every 50 nanoseconds if 2B = 20MHz), the probability of occurrence of a false alarm on the n th trial is the following for several values of n: 
That is, the probability that the next false alarm will be generated at the n th time slot is pqn-1
Itmaybe easily checked thatthisis a probability density function by noting that 
where a = first term, and r = ratio between successive terms.
N Substituting values, we find Pqn = P (qaN~--11 /"
The average value K of the random number n may be obtained without difficulty as follows.
Dividing the above by p yields:
Taking the limit as N ~ ~ gives where F = the fractional part of the density which is retained. We can now obtain the ratio N901~ :
Using the Taylor series expansion for natural log and considering that p is small yields
Note that this result is independent of the value of probability of false alarm p so long as p is small.
The quantity ~ may be easily computed from p, the probability of false alarm. Alternately, a more accurate but less rapid method for generating deviates with a (6) geometric distribution is given by Naylor, et al.
where g and u are geometric and uniform deviates, respectively, and
as before.
Threshold Detection
The method of setting the threshold in the absence of jamming noise will be described next. The receiver consists of hardware, active
and passive devices such as filters, a preamplifier, IF amplifiers followed by a detector, and possibly an amplifier. The noise generated by the receiver (given by the receiver noise figure) can be modeled as though it were generated by a resistive element in the amplifier front end of the receiver. The overall noise voltage generated by the receiver may be considered to be Gaussian with negligible error if the gain of the preamplifier is sufficiently high (e. g., 20db
or greater).
density is
The variance of this Gaussian Consider the Gaussian probability density of the amplitude of the noise generated by the receiver. 
where F represents the cumulative probability distribution function of the variable y:
In other words, the technique consists of drawing u from the uniform density and then solving for y, the random pulse amplitude. w h e r e e r f c i n ( x ) a g a i n r e p r e s e n t s the i n v e r s e e r r o r f u n c t i o n c o m p l e m e n t , a s i n g l e v a l u e d , m o n o t o n i c f u n c t i o n for r e a l a r g u m e n t s .
T f r e q u e n t l y t h a n f a l s e a l a r m s , which r e q u i r e the c o m p u t a t i o n of the i n v e r s e f u n c t i o n . T h e r e f o r e , a t a b l e of erfcin(x) at equal i n t e r v a l s of x is r e c o m m e n d e d . T h i s s a m e t a b l e t h e n m a y be u s e d to find erfc(w) by m e a n s of a t a b l e l o o k -u p r o u t i n e f o r u n e q u a l i n t e r v a l s . It i s only n e c e s s a r y to i n t e r c h a n g e the r o l e s of d e p e n d e n t and i n d e p e n d e n t t a b u l a r v a r i a b l e s . Because of the finite bandwidth of the r e c e i v e r being simulated, it is desired to r e p r esent the false alarm as a rectangular pulse with an "effective" pulse width. The procedure used will be to calculate the energy in the exponential pulse which is the output of the f i l t e r and assume that the false alarm is a rectangular pulse of the same energy. The energy in the pulse y(t) is
